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ARRANGEMENT Ol' COLOR PIXELS FOR FLU, COLOR IMAGING mVlCHS WITH 
SDd?I JFOZD ADDRESSING 

10 BACKGROUND 

The parent applicaium related .nior pixel air an semen ls, nod ipcc-ifi tally to color 
pixel £Trpng^ m =Dt s usee hide«ronioiiiwgijjgdlsviu:K ami displays. 

Full cokn pcroaifcn is produced in the eve by three-color receptor nerve cell ivpss 

15 anc -iHut (" red" « ^erv', and « bin- respectively). The rcim.e density of ibe three 
differs SignificHntly from or* .nether. There arc ^ghtly more red receptors than ^ 
receptors. There a- very few bine receptors compared to red or green ,-e.reptors. In wldicicn 
to the oc]or receptors, there arc relative wa^length innnaitim tBeepcon uilbd rods Cut 
contribute to monochrome night vision. 
2fl The human virion ayatem p.oce^s the information detected by the eye in ssveraf 

pai^ptua] chaoAsiii: jjroiMrjoe* chromanar.ce. and motion. Motion is only important for 
flick* threshold The imaging sy^m designer. The luminance channel takes the input 
from all of the available receptors, cones and reds. It is " color bJ]nc : \ It processes the 
informed rm in suet: a manner that the contrast of edg 5S is enhanced. The dnannnau™ 
25 channel does r.ct have ec'ge contrast enhancement. Since to luminance cb^ne! uses and 
chance* eveiy receptor, the rr^ntjon of the luminance dmnncl is several f ki* iii^er than 
to chronica chapel. The blue i^ptoi contribution to luminance perception is less 
to. 5%, or one jwt in twenty Titos, the error introduced by Jo wring the blue resection by 
one ocave wii; be barely n^ceable by the mnst perceptive viewer, if at all, a 3 experiments at 
■0 NASA, Ames Re^ch Center (R. Merlin. J. GiJle. 1 Larimer, Detect ability of ReroBlue 
Pi*c1 Ccuni j a Projection Displays, SO Digesi 1993) Kav e demonstrated. 

Color perception is influenced by a process adfed 11 assimilation' 1 , ar to Von Bezold 
color Wending effect. This i B what allow, separate :olor pixel, („ sut -p M ef emi tter S ) of 
a display 1 C be pcr^v,d a S to mi^d color, Thi, blending c fr c , : h,p pen3 ^ a givtn 
1>5 an-juiar distar.ee m to fidd of view. Because of to relatively scares bit:* raters, this 
blending happens over a jjr K[er angle for blue th.ii ,V red r>r green. Th,s disunjes is 
approximately 0.25" for blue, while for red oj ^ en it is approximately 0.] 2'. A: a viewing 
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5 distance of i^!vc inches, 0.25' subtemls 50 mils (1,270 ft on a di*p>y. Tit* if the blue 
pi*=l pitch i. [*„ than half (SZSfl of tids blending pitch, the coiou will blend without to* of 
picture (j.ialjcy. 

The present slats of (hs. art of «] 0 r sir-lc= plane imaging matrix, (or flat panel 
rispJiiys and sylid s(£te CiM chj , £ lhe (red £lfen . b]uc) ROB ^ ^ Jh& 
10 take, advance ,f Von Sezold effect by grating the cuIoib Gftd phefng 'equal 
spatial fluency weight on ear.b color. Two manufacturer v^e fhown improvement* b, 
display design by u^g dual cr triple parch whose images are s-penmposed. Ore 
m£Lnuf«crLii-er of predion displays nSc d thr-e p^k , red, green, and blur.. The blue panel 
LLtili.cs reduced resolution ir. accordance u,ih ih= match hci ween human v™ requirements. 
15 and L-e displayed ->age. Anodicr manufacturer, Planar Systems of Benverton, Oregon 
employ* a '= Multi-row Addicting" techmqn: having a dual ^ctro] amines p.nel. one 
panel with red £nd green pixels, ihc oth s .r with blue P L«| S IC build a developmental model. 
The biue p^.k reduoad rcsohrhon in the *e:ti«] SMS Only. Th JS allows the blue 

phflsphjrs to b«. excited at a higher rate than the red and green 7 xel S , thus overcoming a 
20 problem ]^er bJ.e phmphor bright. The problem ,v : :h the pii.r an is that in 
providing th. same matched resolution lwurace beweer. hi^ar. vjsi or. and j; Ep ] ay , £ddirJonal 
display panels/planes ate used, along with additional driver election ics. 

Other display method's such as diseased in U.S. Patent No. fi,0OS,B68 to Sihwbreok 
use binary rrc tilled ejr.iuere. Jo usin 3 binary controlled emitters. ea;h cmitwhw a discrete 
25 Inmin^ce value, therefore, requiring the display lo havz an e*ac: a,ea m Inu^am* 
rcfcticaiship. This prior an uscaWvced bJuc ;' bit tfcpth" built into the pan;] j,i a^ordsnce 
wicn liuoiEii vlsisn's lower bl"e c^or spa« increments. Cf.nv e .nt:on a j dispky methods dao 
a .single color in a vertical stipe. Since conventio-u] stripes have Jirrned the Modulation 
Tra- S rer Farclion (MiF), high sp^rf frequ,r,cy resolution, in the horizontal axis, scrips ot 
30 a e i n gl c col or t-jic n on^cip'.i mal . 

Display device. uan include j: T ,;j c crystal display (LCD) device. 1 CD device have ' 
hern used jj, a variety of applications, inclxling calculators, watches, color t^levi™, and 
computer monitors. A turn™* ■>■.*] jj^irf aysU . 3 pariC | r> . p;ca]Jy illcbde£ a pail of 
tL-a^p.rent ^hstratc. tJifl. are ^^ged :rj para] ] e j t0 drflI]e , qmow ^ t|iere 4ween 
35 Lh.l j 5 filJcc vfitlr a li 4 airl crvst,] msierirt. A pV.r.^y ot pixel drctrodw tyniclly ,re 
disposed in a mr.nt. on an inner surlece of onr of the tratLspa-cDi glas^ substn!t« t and a 
piursTicy of common eJectnxka cQmspcnrjiig to the pi»] =ieclrode S ate arranged on the 
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5 jm«r nurfoce of the other substrate of (he two transparent S f £S5 substrates. A liquid ,i- ysii] 
Cdj is defined by opposing pixel Erodes .ind ^mmoi. Erodes, Images ^re displayed by 
camro^.ig light tranarissiaD thragh tbe cell aecord:;;g to a vol^gc, applied to the electrode 

pair, 

In a conventional ac-jve matrix LCD device, a plurality of row lines a -» fanned Grj 
10 one Pirate, LtnBvsrse to a plurality of csJuiin lines. A plurality of pixel tetrodes axe 
cisposed un a corresponding plurality of pixels regions defined by the rnw a-tfcoluim lines, 
A respecti ve thin-film transistor (TFT) is farmed on a respcclivc one of the pixel regions, and 
drives the pixel electrode fr>ri»ed (hereon. 

Repeatedly driving a liquid crystal ced with vnJtagcs hiving the same polarity can 
lj cau,in fin electrochemical change in Ihe pixel deetrocc and the common electrode due to 
mixtion of ionic impurities within the liquid crystal material. This change can siPTuficandy 
■ reduce display sensitivity and brightness. Accordingly, n is generally desirable to repeatedly 
invert the- polarity of The voyage applied Lu ;he liquid crystal cell k order to prevent ihis 
phenomenon. This method of driving * liquid crystal cci". is Tcnown as * inversion". There 
20 are several invasion schemes ih^t an kr.c*n in the art, ind :din K "frame inversion", "cc]umn 
inversion*', "line (oi rowj inversion", or "dot inversion". 

A conventional tiot inversion driving teefnvque involves applying column line 
voltaccs that have- different polarities to adjacent sub-pixel electrodes, for example, by 
driving alternating pixel elements with negative and positive voltages. Typically, the polarity 
25 of the driving voltage applied to a given pixel electrode is inverted each time the voliage is 
applied. The tppljcd voltage is stoied on the sub pixel, row by row, alternating whh each 
row. The resv.t is a "cJieclicr board" pattern of polarities or. ihe two dijnensiosal matrix of 
sub -pixels. 

AMjv^h the above- mentioncri eo"ven-.jojjal diversion driving technique is useful 
30 to pi event ion rmgrtticn in the liquid crystal material and lowering pert-rived -flicker- in the 
display. Specie! care must be takr,n when applying t: doi invasion" to the novel arrangement 
of the three- color pixel elements, and its asiueiiited drive structure to .avoid this ■flicker". 

SUMMAR Y 

The drawback* ni:d diiadvantagsa of the prior mi. aj t ovc.^oiub by die arrangement of 
color pixels lb: fu!l eclor in;ag„:g devices wi?r simplified eo dressing. 
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5 An array and row a,d columr, line architecture to a dJ 3 p],y « disced. The *r a y 

cf a pJu raIit, of ™ m(1 oo]amn podiicK and a polity of ri^cr pix- 

^ E ^ ta "° lGr ^ e: «™'< ^-Fi - a blue emitter, a prtr of red fitters 
*r.d a pair of , mi:t=rs . Seve , fll dMfgnj| fQr ^ ^ ^ 

coiiiempk-jsd The dive matrix consist, of a pJmliiy m » ^ , oJumn ,_ Iv ^ tc drjve the 
10 ^-Uividual emitter, The IBW driven dri the red, ^ and blue ™ (tci , ia ^ ro ,, The 
red and *rr^ ™i tUai in each co!,n n driven by a single K am dn,,r. Hoover, a 
slr. E l t co.™ driver can drive two crfum lines of blue emitters, a fir.l column line and e 
column line of the rnxt newest neighboring ihree-colc p^l ej^en:. Thus, the 
nu=]t*r ^rcoJumn lines art assorted driver dermic s, as u ded in the prior an, air reduced 
IS in the present invention. 

A drive mauU fur an array of :hree-c c Joi- pi «1 dements is ako disclosed. While the 
airay co^iste of * pJuralily of rows and columns of thres-color pi.,d c!:mcn: of tDc 
preach Ji-jvcnlio:-, lq & drive matrix counts of a F Mity of row and column dn ^ to drive 
the ^dividual emitters. Th 5 row d™ drive the red, green and blue emitter, each row. 
20 , he j. e d Kiti gl een emitted in each column are driven by a s:r.*Jc coltum driver. Efawevrj, a 
slnjk .oiumn criver =a D drive two column iir.es of blue emitters, a first column iinc and a 
■™d column line of the M nearest nsi e hbarii>K tht^olor p:xel element. Thus, also 
reducing rhr. number of column lines ar.d associated driver ebctronics. 

Mcthcd* of dri ving a [hrse-en] nr pixel element in a display era disclosed. The method 
25 comprise providing a ihra-colo:- pi*cT dement )m:r. F ..y of several contemplated Je^ns. 
The blue emitter, '.SeredaniiKcn,, and the ^ .miners a™ driven, such that the oiuce-i tier 
Of tile mrse-color pixel dc-cnt j s ,^ p l cd to a b] „ e em;[ - rr ^ ft neigJ . jbQl , ng 
Lhrie-co'ui pi^ei clement. 

30 B RTKF DF^r^ TTTIon OF TTTF. a ^7>rr^ 

Ti d cmng » o w U , the fj £ ures : whe rein li kc e ; cjijc; its a je n urn bercd f: 1 i kr: 

l-'JG. i is an an-angeme^i of a three-color jbxh; decent; 

i-'JG. 2 is another arr;i[)gcmi:iir of a tjn-ee-colorpixei elemer.r: 

RG. 3 is an m-sy of 11ii-ce--olorpjxe] cleme:itii: 
35 FIG. 4 is an aTrangemmit of two tiuus-wlK pixel cie^cn:^ a ;]g n ed horizon tally; 

f JO, 5 is a diagram .homing au ;3!ustra:jv e drive ira^ix ; 07 [h , pi , ei &]Vange ^ em of 

FIG. 4; 
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J HO. 6 j. an arrane^t.rjWih^-colcrpi^ dew,, B , fg[ied h0: i, ynta:jy . 

HG. 7 fa * d:^ a doling an fJhj5tmtivc dr - ve matrjx fQr t , e ^. 

FIG. fj; 



10 FIG. S; 



HG. B is .nether of four ftre*ootar pizd stents, ati^d horizontally; 

FIG. 9 is a dia^m showing an H] mm tve diiw matrix for the pisd arrange* of 



HG. 10 i B anothw arrange^ „f four three _ co i 0r pisel 
horizontally; 

FJG. 1J :s a di^on, sWir ; g an illustrate drive matrix for t>e pixsl arren ^ment of 
PIG. 10; 

>5 HG. i2 a another arrange of four three-coloi pixel elements, Signed 

horizontally; 

FIG. 13 i £ a diagram showing an illustraiivB drive maris for the pixd arrangement of 
HG. 12; 

FIG. 1< is n digram zJl^iing a dot lavorai™, scheme for the pi*e] arrangement of 

20 FIG, 6; 

FIG, 15 :s another diagram illustrating a dot inversion scheme Inr the pixel 
njrange-:e:it of FIG. B- 

FIG. 1 6 is a]1 alternate diagram for MJ r 1 5 also i Hustling a dot inwraim thnns for 
the pixel cirrar.oemerii of FIG. 8; 

^ FIG. 17 is another diagram illustrating a dor ir version scheme for the pixel 

arrangement of FIG. y.0; 

FIG. IS is „„ a i tSJ lia i e diagram for FIG. 17 e '„ iUwtiui^ a dot inversion ^heme fit 
die pixsj arrangement ^f FIG. 10; 

FIG. 19 is ano:hej cfa-ram illustrating a do£ invsrsifrn scheme for tfie pixel 
0 anaiigemcnLofHG. 12; and 

FIG. 20 is an Senate diagram ior FIG. 15 also iJlusL'Eiting a not invert scheme :or 
trje pixel trrangemenr of FIG. 10. 

DKTATT FD TWSi< 'P TPTinw 
Thn, e of orrfiiicry s:<j3 i in ^ ErT wifJ .,_ al ±e mowing d(;scriptJOll OI thfl 

prtwiit Tflv ft -r:on JS iJlnsn ative only and not in any way limiting. Other embodiments of die 
i-vertion will reedi^ w ifie fit themselves to such sfcillai persons. 
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- enmur. and a gree,, emitter ana can Lt g^p in scvend ^ A pM[V ' of 

I"" d: ' iV " ^ C0UJ ™ °* ^ ^ <™ ^ ^ * the i^vldua, em^r* 
T.ic row drivers dl , ve lta Iedj £reen ^ , ]ue em . ucis jn ^ ^ t ^ r ^ ^ ^ 

nrnin^ m each column at* driven by „ ^ coJ™ ddvc. Hoover, ^ctim o* ^ 
* ^ te u» ng a ^gjc C0 W dnv, to d rjve lwo 

!0lUm " " W3illon ' S fost colu ™ ^ * -end -lumn hne of the net ra 
i^hbonn, tl^-c.lor demeal. This arrar^ment ^ ^ lhe dnvinf , of ^ ^ 

' CVXC ' ^sta! «%ky devira. by dot ir.vcr.icn methods. 

15 FIG. 1 sh ow S an illusive embedment of a. ran^m of a tk,:ob: 

^emem 10. The three-color ph si dcserit com:.* of a Wub emitter 12. two red emittaa 14 
' *nd two green caters 16. The three -colcrp.e] eW 10 f s Sf]llaie sh^d ^ is cmi 
at the on 5m of m X: Y :oordin^ The blu, e mtt cr 12 i, centered at the on .in of (he 

S^re and c^ n d 5 the fi„,, sccoud, third. and f.nath quacj anl B of the X, Y coords 
20 *v StEni . A pair of «d cHutta, 14 arc Aepowl in apposing q^ran* f Le ., lhe . Stcwld arid fte 
tounh qsachania). and a pair of grsen emitters 16 are di^wed in oppo.in 5 quato (i.e., the 
Gut Cm third qua droits 1, occupying the portion, of ±e qnadrroto no: cicupied fcv the 
blue fitter 12. As show,! in FIG, 1, the blue emitter 12 is square shaped, l-.aving ecr.ers 
^iSiiftti at the X ana Y a>:c 5 of the coordinate system tl,, cppHjsi,!^ pairE or red 14 and 
^ o ]een ; C emitters are generally sq^atft shaped, having trancaicd inwarcly-ft.di^ comers 
forming etiges p;ua]]?] to the rides of the blue cm.it (cr .12. 

Another jJiustJTsr.ve CT.bodiincnt ot a threc-coJor pixel dement 20 is shown in FIG. 2. 
Iji this cinbDcL-eox, Ujb three-color pixel clnnem 2(J J£ ^ sq-artchnped anH is centered at 
the origin oi- a,; X, Y cnordinatc system, extending jn LP the first, .*cnnd 1 third, and fourth 
:i0 Luadmiu of the X. Y coordinate system. The blu S emitter 22 is centered at ft- origin of the 
stju^rt; and is S q Ua m shaped having sides aliened parallel to the X and Y ^ of the 
coordinete system. A pair of real eEJttei- 2A are, di^o^d ia opj^jug yuainnu (i.e., the 
Second i-nd the fourn ^iHdnns), ace D pair of firaa „ cmJ::e JS 26 arc disposed in opposing 
quF.drsnts (i.e., th e Eni asd the rhrd qarfiflnb), occupy : : ,g l}] e pcrions Of the rjnprimms not 
?5 occupied hy th* blue emitter 22. In (hi; cmbnc^euL the opposing pai:- or red emLtEers 24 
end stmt emjtters 26 are L-shapcd. The I.-sh^pcd cn a:\scs envelop t::e hlne emitter having 
N:e inside an:,ers of the L-sheped emitters ak.^d with the comers of tht blue aducr. 
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^ Acceding to a preyed th , t ^ ]or ^ ^ ^ ^ 

P ^ 8 b,UC ^ ^ - *™ ^ the areas of the indiv^i red 

^ Cmte - ° f « «» «t tha[ , in ^ £jJ]bodiM ' 

the th, Li ue Cl ™t t2 , „ ay be £ , naITer in t0 ^ [her th£ ^ g[ ^ ]t T ^ 

0 ^ cmrtt, can be briber either the rea or green em ,tcr 5 ,,, c , it w bc th , s _ 

* ^ " d rt *»" ^ driv^umin^ ^ 0 f ta 

Wus emitter may b t greater than f-at df ihs red or green e^tie^, 

Allh^h tz. above description ; s j^aiiv* of a [ho£e rf 

ord:,ary * n * lhc ^ t , aJll _ v ^ ^ ^.^ 

15 may W ^ fem Ehapc5( 5 , cJj a£ TC . U/]ded ^ jh£y ^ ^ ^ ^ ^ 

' han h£V] " £ Ihe d e :: Jcnts need nm be arrayed with agn.l 

■ spaUal frequency m ^ ^ The EJim|! ndo ^ ^ ^ ^ 

subitoti-lly .on-exi^t or it may be very pronounced, ,n r r u« £pilce may , Sfl b , 
COJor,, mchrd^ black or Write. The .miner, roav * nny tcchl]o]o£y known p , ^ 
tnc f ntUie , such as d i, piayB uying LJgU]d fJryita| (LCD)> Tjiii ^ 

TL^^undm^ Di.cn* Lip* Euj^ Diode (LED], Polymer Li,,r Umittmg D'ode 
El^-Cta^ic. LJ=ctro.Me:haniCE::, Tncandwccat Bulb, or Fieki Emission excit^ 
phosphor (FED). 

HO, 3 is an array 3C of the three-color pixel elements 10 of FIG. 1 . The array 10 is 
repeated across a panel or chip Uj complete a devise with a defied matrix ration. The 
repeating thm-.coJor pixel elements 10 form a 'checker board" of alLernfMing red 32 und 
Eieer. 54 einirl^ with blue emitters 36 distributed evenly acrcss th. device, but at hall the 
resolution of the red 32 ajid greetl 34 em:;:crs. 

One advHRt^B of the three-coir* prxc] eltmrn; amy is impr-.v^d tesdution yf tolcr 
disp]iy 5 . Thi£ occurs since cnly the red and green cmfUcrs contribute srgniricancly to the 
perception of high resolution in t],e Jarmnance channel. T^ 5: Cueing U ie number of h[„c 
cijiiLiers and r^acine some ^iLh rsd and green croiticrs improvts resolution by more -Josdy 
rrjamhing human vision. 

Di^di^ the red midden ? rmtter S Jn 1-aU" in the vertical a xi5 to in, Ic . a s C spa ,ial 
ncdre^bilicy : K ^ improvement over the com.^ri^E;] vertical single coTnr stnpc of the prior 
art. An aJte.i^Ling "checierrj«Tr:- of ral Bn d ijreen emi iters n'.™ the Modulation T rauB . f *r 
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presents „ saVlllgs du , T _ g CQ6ing ^ d dtt ^ ; 

° ™ y sior5d ™*°> ^ wwarc in etecuouic ^ ^ 

Tde ™™ (HDTV) .cording, playback, brflad^ting. and display. 
" HG. 4 , an ™:;^ t 40 of ^ lhK , cdflT ^ ^^^^ ^ ^ ^^^^ ■ 

ihree-^or ptxd dermis are , quai . e ^ d and nacn JS ^ n(ere(J at _ h ong . n x 
Y coords ,vBt 6 m, Th, bit* e*to 42a is , enterc d auh, origin of the ^ of the first 

^-cdo^e] i„T, ^cM, third, , n d fouiUi yuydrm* of* 

X. Y coords S} ,tcn, Plue 42b » ccn^d at ofigm 0 f the ^ 0 f d» 

-0 ^obrpi^J c(£jlJcn: a]lfIcKienri5 il]to , ]je nnti m fUnJ> m , .^ nh ^ ^ 

X. Ti ornate S y slcn , RHd emi , ters 44, feJ)d 44b ^ ^ ^ ^ ^ 

the. fils: tiTid secend pud eJemw* re, P c =i :, c ]y. Greer, emitter 46, and «b ore- deposed m 
^ quanta of the first puei and second p 1X£ i de M , ™ ?eC :iv e Jy, Orcen em: ttas 
48a a*d 43, „ ie deposed in -Jiefim uu.dr.nc n f the first pkd ar ,d second pi«i cle*** 
25 *ed ^Hea 50a and 50b ut disposed in the fourth q , itos of the first pi.d ai](1 5CCOnd 
pud d™, respectively, As ^ in LIG. 4, cadi bke emi.cr (,.,„ 42a) » square- 
Shaped h-ving corner, digged at the X and Y a. es 0 f e^h c.ordm.te syilB ni. The .pp^ing 
pair, of nsd cml: ie: , (c.^, 44a 50.) ^ gn»n .rnilta, f ,,g„ 48, .nd 16.) ^ ^er^iy 
«quta Bl»i»d. having tmnc .ted in.vaidjy-facir.g cnmeti fornnng edges pamlrcl to the side. 
30 of thi bi« emitter i>.g., 42a). Tn each rr.rec-,a]or p: Xe J duneni, the red and grrca SjJJ i t[ers 
occ-py the porjion or I he quzdmtnci occupied try As bim emitter. 

HO, 5 is s diagram of an illu^dv!: dfivr matrix (SO for tb« threc^c-Jor pad demsnt 
arrang e m C n ( 40. The :in-d crystd display 6l . ljiuera are echcmflIicaIj¥ IEt , r , sented £s 
capacitor, for c m ve.ii B n«. £.,h Jiq.-d cry S td d= 5 pla y emitter is conpt^d to the row aiid 
Ji cdmrm though a «]«, trflrtsi ,,, rf „ ]JL HG. 5 with red cotter 44,, TT» -quid crysta! 
display en,h, eni are :0 up] e d through the ^ of ti,, .d^l ^tor Lo lhe ro W line, Tlic 
COlU " 1[l i:ne ifc t0 tht: festsource/dn^ :emi i M r of die selcci tnuisi^^ the ,,cond 
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* .Ufa ^ of the sc:ect ^ ^ is l0 the 

of fliC invent may te actjve , ccjrojjic ^ £uch „ ^ ^ 

™ ^ ^ ^ ^ D Miy (AMLCDi or Char. 

Copied Devi«* (CCD) ,s found in ca.™ .hip,, ot oClie , &ultEb]e ^ 

10 ^ T] W illu^ti d*v e 60 ^ Jn FIG. 5 a™,'* of a 2 X 5 drive 

whe. iour cotomn dove, drive the red ,nd e , ei3 erjtter, ^ a ^ co Ium„ dnver d™,' 
the bl Ug emitters, A Drs t column drive, 62 drive, ^ red ^ -14a a„ d ^ ^ cn .niUer 
46,, The hi™ c^itio. 42a and 42b are ti c d cither and dnvc. by a second :o!umn d^ver 
A th,rd colu™ driver ^ drives the graen emrtter 45, a,* ths red emitter 50,. ,hil e a 
U fourth culua* driver .3 drives the red emitlnr 44b a ,d :he .reen crnjtter ^ The ^ 
"inner 43b and the red emiuer 50b arc dnv;n b, , fifth coh,mn drive, 70. Alternative 
embedment,, using aL least four three-cclor pixel elements w ir fi two row driver, fl „d ten 
cahirnx, drivers, ane presented further herein. 

The , yw drivers dri v* (he «d, giesn ai:d b i Uc fimjtlc _- s ; J: ^ ^ ^ ^ 72 
' 7 -0 driva red emitter, 44a and 44b, green setter. 44a and 48b, ss well as blue emitter 42b. 
Row driver 74 dnv« greect strutters 46a and 46b, red emitters 50a and 50b and blue emitter 
42 a . uach «nr.iar can be driven at continuous luminance valuw ar sptcific touaiions in a 
pad element, -nUkc critters in the prior art, which etc driven at discrete ^minxnee values 
at ran com Jobations in a pixel element. 

The drive matrix uses appro x inanely 1696 fewer column drivers to present a given 
image than doe* a prior art 2 X 6-drive matrix for the triad ari-aagcraent. The column lines are 
reduced sines the blue emitters 12 etc combined. This enljj-c arrangement can be turned 90 
degrees such that the combined blue emitieas 12 sue driven by the s-unc row driver. All w di 
Copelcgic£:iy identical variants know- :n the art are possible embodiments. Jn addition, die 
c0 driver type, vott?.°e T and tirmng cejj he die sane as already known in the an for each device 
technology. 

An aJterr.ative embodiment of an arrtnge-cnt FnrT rlrive mrnnx is ilJ^irated in FIGS. 
6 and 7. KG. 6 ™ hd anangemer.i 76 of fcur Ihres-coJor pixel Bjemejjis alidad horiioncallv. 
licich tliree-color pixe^ element :s square-shaped and cacjj is ^.ejjicjeL at ey^h origin Of an X, 
55 Y coordinan system. Jn th l5 case, the bJuc cnjjmrs S0a, S0b, 80c, and HQd are centered at the 
urjsjin of ::\t stjuiire of each of the thrcr-coloc pixel elements. The blue emitters 80a t S0b h 
S0c, and m e.xicnd into ihe first, sercad, third, and fwirih quadj^is of each X, Y cofirdinaic 
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- *y>Kn). Red cjaiaers 52a, 52h 52c and «j . , j- 

; ; ? re ™ y - °™ emi,tt " * * - * « disP0 ,, ,„ tllc 
^ racis of Ihe flrst , wm4 ^ anrf foara te cow jiiiei ^ 

■h,», «. ft-* =1 W, At „ HO. C, e a:h M» 

"T "» " •^'^ h ™»* «™ « X ,nd Y TO „ sach 

sy!t=m . The oppMi „ K ^ of cra „ ers ^ Ma an(j 5S3 . ^ £]cra ^ 

«. «a no « s »a,;;, iqusr£ ^ (la ,„, Mcd ^ ^ 

etaaa. th 5 red and errors occupy to port™ oftllc „„ ( ^ ^ ^ 

bine enij::ei. 

HG. 7 is a d ia E1 ™ of an m wtI5tive drivc n;Htlix 7g for fhe aiTaQgement 7 , ^ 
i. kMw drive mntnx 7, ^ ia FIG. V ronsj5ts ofa2XlO <teve ^ wbere cight 
A ° C0[L ^ J **" "™ thc ^ 3nd *«» «nfcen -»d two column ^ ta tte 
^ bh!C ^ A *™ C3JC - driv « ^ th* red 5 2a and ft. grec, en* tei 

54, The blue ™ta 80 a a,, 80, ^ tf* together „d drive,, by , second :ohm 1L1 dri w 
5o. A thud column driver 9* caves the green coiner 5Gs and the nd nrritr* 58,, while a 
^ thrift C3 !- JXm driver 100 drives th, «* e.it,*: S 2b aild liie ^ u ^ ^ A fifth 
^ driver 102 dri TCS the b]» eraittfi r Rnh, which is tied Tocher with ROd. m ^ en 

cnLt^r 56b EBd the red e JJjiLl er 5£b C rc driven by £ iis± Ct]]umn w v „ ^ w ,. ](> fl ^ 
,cl U r^ dr,ve, IDG d,iv ?s red ^ 5 2c and ^ e^incr .4c. Au d S hth cttar. ^ver 
ICS dnves ^ ccn eil±tci J(ic and , ed ejrLUW 5§C| w] , k a nmtb cQhmn ^.^ ] iq rfri ^ ^ d 
carter 52d «d gr CSn emr^r 5 4d. Finally, . terfh Cohljn;: diK , er „ 2 dHv , s ^ ^ 
JO _^6d 3iidrecc!n:;:er 3Rd. 

Th, row drivers drive the red, grccr , n d b « .miners in each r jxd m*. Rcw driver 
50 .nv. red cm:tcert 52 £l 52b, 52c, and .2d, asen PIriI1JH1 =fiii ,, b , 56tj ^ 56d fl3 W£]] 
. S blue cntfto, SOc ajld SO d. Row 4™, 92 drjvec g^e, e m irr, rs 54a s 54b, 51c a,d 
l*d ,:n.teo 5Sb, 53c , £nd , Rdj au<p biuc , na and ^ ^ _ ^ 

in the P ; ior wliich ,re drve, a: d: Kn! * luminance vaJ.es « r^doa locates Jn . p.c] 
c i:rj jcnt. 
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5 ™ Jl d r *** * * p ™^ ™* f « — » ™ a given 

;tl*T b " * iind fiob - sodj — - 

^ ™' ^ *- — M. -h ft « * eraitter 
- C up Je£ C om^ rea poly g . n . Djsp0£S , in t]]C C6nler of ^ ^ ^ _ rf ^ ^ 

S=COnC ' ,hUd> ~* Wh fhree "- 0r *««■ *e blue e^ftte. 130,, 130b, nfc J 
iiud^ivdy. Disposedin thecente. rf te radpiHllcw ofthe ^ acCond , ^ 
■ ttd fourth , h ««o] OT pixel * re blue emitters i 33a , 132b , l32c a71tl 13?(J " 

r^cnvd;. Red emitter, 120. 120b, i 20C( and 12Cd arc d;^ , n ths f3rRt pkel ^ „ 
a* left of rJ* emitter, 130a, 130b, 130c, and HOd, of tht fer, second, third, „ d f.urth 
■10 ihree^oicr pixel ccmcntv r C * pK rJve]v. raJu™ 122a, 122b, Vile, SD d I22d are 

di*poMd in the ,,co nd pixrf row, to the fcft of blue filters 132a, 1 32b, 322c, and 132c, of 
*■ first, gft cond, third, and fourth rhre^or pj.el dements, respectively. Green emitters 
124a, 1 24b, 12^, and 124d s:e disposed in die first pi*ni row, to the right of bl.e emitters 
im. 130b : 130., arjd IKW. of H« fix* third, and fourth tn^u, pixel element., 

Sipccttvdy. Re d snitten I2aa T I2Gb : 126c, and 12nd deposed m the seennd pixel row, 
lo tii, right of biue emitters 132a, 332b, 132c, and 133d. of the fh.t, second, chi:d, and fourth 
thre°- color pixrj elements, respecti rely. 

F1U. y is * diagram of an ilTiuL-tt.ve Jjive matrix 116 for 'be three-color pixel 
cIcdMtaaarjicmcr.t 1H. The;- -strati vediiv, miL:rix lib shewn in RG. yeoncsis of a 2X 
ID (hi™ mtra, when eight corn™ drivers drive the eight red End eight sreei, srrdtlerfi and 
two cciu,^ divers drive ihc four b.ue emitters. A first column drivci 140 drives the red 
emitter 120a ard the gr£irir , e^ttei' I22 a , The Hue emitters 13'J 3j 132t, 130c, and 132c arc 
lied together an d driven by a ^ond colurji driver 142. A third cdum.1 driver 144 drives the 
%™ emi:^ 1 24^ Rn d the red emitter 126a, wnile a fourth ;c ]u™ driver 146 drives the red 
Cotter 120b and ihr, emitter 122b. A fifth c-v,™ d™ i 4 « d.jv^ blue emittnrs UOb 
End 132b, which zre i ie d logger with 130d a ,tr1 I32d. The g,^ eniiner 124 , 4lld the red 
eraitt^r J26b , r , driver, by a siMh coin,™ dirvcr 350, wiiilp a seventh colvrrm driver 152 
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Wva red ^ 12flc ai] , g _ emfrt=r J22c An 

Winter 124c and rrd emitta- l?6c » n^ih m i - ■ 

i-ee, *.4.c a mitt coiurr,, 15fi ridves ^ 

Z™* 1234 Rnal,y ' 3 ^ " ]U ™ " ver 15S — — 12« * ,a 



f Cd cmiuc, 120,, 120b, 120, and ,2* ^ , M ,, 4a , 124b> 12K flnd 
^' " ^ *» ^ ^ - "2d. Row drive, ,« dWs ^ 

^ ^ I22b ' ^ ^ — 126,, l*c, .hi 12 « d , ^ bJut 

^ ^ ^ ^ 132b - » - be dH™ at congous lu^an* 

dn™ at terete Iu™ce vafnes at random logons ir. a thre^obr pi , eT dement 

The drive roat™ » approximately 16.6% fewer column criv, rs to prc^t a given 
i-^ge ^ d0 « * prior xt 2 X 12 -dfvc matrix for triad azra^cn* The c& lu™ Uric, 
are rocuced since the b:,e embers (130*, 132, find 130c, 132c; LHOb, 132b and : 3 0d, I32d) 
are combined, The, driver typ* volume, D d timing can he the same as already kno%vn r. the 
art for each device technology. 

Another embodiment of a ta-cobr pixel element arrangement flnd ^ve matrix is 
ill^md in FIGS. 10 „ d Jl. FIG. 10 is » arran^euL 161 of four ihr^-color pixel 
elements nL>.*d horizontally in an array row. Hach three-color pixel element can be square 
fihsped Oi' rectangular shaped and has two l0 * s with each raw ineTnriing three unim™ 
polyoma, au cfc [hEt ar cn -_- t£r TCCIlp[Bl . mdl llDil . aTea p 0 ] y „^ M At :eas! l>nc ur?[ _ arfla 
polygon is at Jet st rwo limes the area of the other udt-aica polygons and ; s ij^ed by ojue 
emirier* ifiRa, 168b, J 68c, and 168d. The blue emitters 168a, JGSb, 168c. and l6Sd can be 
fonucc iii a single ujuitter or can be hv,i scpara:e blue cmJtteri; wired together. 

As Jllusuated in FIG. 10, bine emitter. ICSa, l6Sb, 16k, cr.d ISfid htc disposed 
between ihe red ernitic^ and green e::uci crs of Lie first, second, third, and fourth three-color- 
piAsl d=ments, respectively. The JC d enf tiers ^nd green emitters are disposed m two pixel 
rows. Red endtrt- l'/Oa. 170b, 170c. and I70d are dis^^cd in the iirst pixel - to ihc left 
cf blue emmers 16SaJ6Sb, lfigc. a^d J68d.of the first s^ond thhd, E md fourth three-color 
pise; ckmr.nt*, resj^iivejy, Gicen emitter 172-1, J 77b, J72c f ajxl J72d yre dispoped in [he 
*«:rmd P :xe: row, t0 the- JefL ufbJue imiHcn ]fiBa, IGBb, I6£c_ aTlt i 0 f Lhe first, ^cend, 
third, a::d Juur.- -Juee-color pixel clr.rnr-nt£ : n-jpeciivdy. Gresn endcterE 174a, 1 74b, 174c, 
Fi7d 174d are disposed in the first pixel row. ia ihc light of blue cmicers 16Sa, IfiRb, J6Sc t 
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5 " d 1 6Bdf ° r ih& AM, atf fourth t^o, nfjteJ eT 

IG e W, Ra 11J " S& ^ ° f " " 1Uatrfl:]Ve - lris ■« 1« threader pixeJ 

d by a Mecord ccJum)i jso a jrive 

-5 -ter ^"^^^^^.^^^^^^^^ 
™ 3 ■ a,ri *e gM em^, 172b . A ^ ^ ^ ^ ^ ^ ^ ^ ^ 
■ w>«ch i 3 tied to se th CI with ,68d The green emi:*,, i 74b a n d the red *m*er I76b ra driven' 
° y a *** C ° lU1; " dliV6r 1 * ' -^n* cri,. IPO driv, 3 ^ ^ 170c Mfl 

green „d«er 172c. An eighth cclan* driver 192 drives green emitter I74c an d *d araittBf 
JO 1 /6c, while a ninth cduma driver iQ4 diiv™ red emitter I70d and ,r:en emitter 17*1, 
finally, , tenth column driver m drives ^ emitter 174d M d «d eurin^ I76d. 

The row drives drive the red, green and bill, emitter in pixej row. Row driver 
195 drives red emitters 170.. 173b, 170c, and mid, green eimtt^ 174u, 1 74b. l74t T ail d 
l?4d, as vvdl a. blue emitters l<5Se and :6fi«. Row d:iver 200 drives g:^ n emitter, 172,, 
25 172b, 172c. and 172d, red anions 176a, Hrtb, 176c, £ nd 176d : and blue pmttea 163a and 
163b, Eacr emitter can be driven at continuous huni^.nce values aT .specific tocatfcmn in a 
pi*cl Orient, unlike emitters jn the prior art. which £re driver, st riisrrzte Juniiaance values 
a: lE.ndom locations in a pixel element, 

The drive, matrix uses a^jumatsiy 16.6% fewer coluiru: driven to present n given 
-ID image then doe, a pricr arc 3 X 12-diive matrix for the irjad arrangement. The colunu ]:;]« 
are reduced since ,he blue embers (l6Sa and 163c: 16£b and l6Sd) art combined. The 
driver type, va] tFl ge T an d i:^ jng Cflrj be the sa:ne £i already frown in the art far each device 
technology. 

AitrriicT embodiment of a thiec-^or ? isd clement arrangement and drive matrix is 
33 hTusir.red lr , FIGS, 12 and 13. FIG. 12 » an armament 20 1 of eight thrsc-color pixel 
™nrs aUE-.od homonL^Hy, four in 53 ch array row. Bach Ihr^-cotac pi ? . B : element e ™ be 
square-KhaiJcri oj recLfflsiij^hapcd and hn S rw 0 .- 0ws w irh each row includiujf three --nJt- 
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" " " ;,!t *» * "~ " =» <*« — »d is occupied Dy Wlle 

^ .«■» «. t. «, Kni1 Ipr or can te ^ b!ue ^ ^ 

In U, „ m „ e=el , [ 201 1 ,he. blue ™ s 210, md TM are Itasg5Ied ^ , 
T? K " EIri " W * ^ *« U patted to „ 

-10c «. U. 222b, 224b «« d, 3p o K d on .i, hErsidc OJ , Ile s[2 ^ bJuc 

emitter 2 10 J, 

15 A, illumed In HG. ia, blue ,mi tlcl , 210a. 210b, 210c, 2!0d, 220,, 22[>c Wl 

222b, 224a, and 224b * e ifcpoted betwr^ th, red emitters and ^ emitrej , Red en , fner£ 
202. 202b, 202, 2C2d are disced in the fest pi* el row of the £.-« a™ r0 „ wd . ltm 
BmitttT5 ^ 2 ° 4b ' 2 ° 4C ' "> d 2Md ™ in *h* second puc] row nf lM first l Tav 

row to the Ml of blue cmiu™ 210,, 2J0b, 210c & 222a. . n d 210d & of the first' 
20 l=condl third, M d feunh th^-colar pi™] e: Mr ^pectivejy. Green ,in: t icr S 206., 206b! 
2.03c, 2f)nd tie disposed m the first pi^l row oi the first tny r0w arm red emitters 208», 
208b, 2DH Cj and 20Sd tre diwessc. in the second pud row of the Hist array row to [he ri-M 
of blue ecN;;;^ 2l0t, 2l0h, 210c & 222,, and 2l0d & 222b of the first, ^ond, third. End 
fomft tlircs-coloi' pj T d eJemsnti, vcspeccively. Red rr-.ifters 2I2^ 7 212b, T\ 2 g . and 212d arc 
'O diuposed :ti tlin Ftb: p:xel row of fJis second arey row and S ,-ecji cmitier E 2Wa, 2l4b s 214^, 
and 2Md are disprs-d in ±e se^nd P i*eJ J(J * of the second amj y lCw to the left of blue 
emitters 220a, 22.0b, 220o & 224a ( and 2]0d & iiMb of -.he fiist, ^ond, third, and fourth 
threcKcoJor pijtd ekmsnts, iwpecdvel}'. C™ emitteis 216a, 2J6b, 2J5c ; and 216d nn 
deposed in the llrsc pixel row of the second any row ynd red eaniuers 2iSu, 21 8b, 21« c , ajid 
30 21 Sd disposed in me sreond pixcj j 0W of Ihe second srray , w 1c ths L i H hl of bJue 
e-^trrs 220,, 220b, 220c & 224 fl , and 23Cd & 224b of the first, scco-d. third, and fourth 
thre.c -color pixel e] eJ r ; cn:s, iwpsaiwJy. A:, individual skilled in tb?. an wi]] appreciate that 
the 1?J - e b ue «rn_-^ ek i-^ggcrcd throu s :icui ihs away f which requires having £i::aller Uue 
eiiiitlers at t!ie ed^cs wnroaUv a%i^d with ihc ]rj-er blue butters. 
- 1 " 3 FIG - 13 '3 a cia^iun oJ an iJSuiuuiive diiw, matrix 2b4 lor !Jjc three-color pixil 

efcjHcnc diran^cincnt 201 illnstraBd jj; FIG. 12. T^c iTlnstrativc dove matrix 251 shown in 
FJG. 33 cens-fits cr a 2 X 10 diiv 5 nuLrbt. where eight codanm dji.crs driw the thir>-two rrd 
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5 and eight g Jeen cotters and tivo ^.l™ rfriv - ■ t 

b. - M> M <he greet, cminers 204bi 21ft A fi&i 

emitters 210!j I2nv wA.-i ■ orj-'es .he b ue 

"*iuu,-j», wild, is tied together with 222b 2T,id •>•>„- 
■>I6h and ,< . „„. w ™^2b, 210,1, 224c J .ir, greet, emitters 20ft, 



2UM, 



H* row dr™ drive the ™d. g^n ™d blue em:^ in cac i. - lheI Tnw _ . . 
91* "i vai... 't.tet row, i{ow crjver 

226 drtvcj red careers 202a, 202b 2<rv ™d mm ■ 

M. „ «n „ Mut emitKfs 2:0E; , 10h 23 , a> ^ . 

' "I' =^^.2 i2c , aml2 ,M ere:n e , dltm2;6fl 

, M c « 2, M , . *, U „ i!ue ^ 220l , ^ Rw ^ M2 ^ ■ 

^ «— = - <* driven a , c , miBUOU3 ^ „ ^ 

dtwetc Ictninmce v,l r «, a , ril „dom loeati^ ;„ t pi xel elcmM 

The drive ^ uses ap,r;,«, raattI) , JM% fm , r coiumn ^ „ ^ , 
" *" 3 " 2 * «* ^ «W »«,t. -ifc coioJnr ^ 

ZZT. ^ ** CJrJ " C,! m * ^ «^ ^ 222a, ^ 2J0,, 2S0b 

-b, ^ ate contteed. Tl!e ddver type. ^ £ „ d tojng ca „ he ^ _ M „ " 

blown in the ail fcr ich device tectirclog?. 

DC -.^iott is u, pefated «ta d „r choice f,r drivil , B pinels ta fc 
r* 0 ""' ° fC ° : ™ nS T " W£ " di5CU5Sia ab ° VC ' - -d crettter i 5 

. P-tvc vctt^e a ,d . „, , m „ m , e v E „. , |1C ^ rsd £mjner , 5 - iv£ „ ^ , 
■>e S »..ve v,„ a8 c. I,. uslng , he ai ,, ngcra;ms ^ fc a w> Jrd n am 
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- - «~ p.. ^ (e ,., the , :L:e ^ cf : 

. ,,e.I ^ t) . Ttie "next n^ st ^, color ?ixrf ^ ^ 

^ « the fiB! lhre _ lof ^ cl _ L j£ _ d wjt}[ ^ ^ 

^ ' ^ flI ' th is coveted with th, ^ ,,,, 

-o- p,«J eW„ ; the sixtl, ^orp^el Ls c„ with the,,, t]lree _ co|or 

! " Pl? - dt] — - - ehi, case, any inc:^^.. Wi5 ^^^ Mto£ , 

to u*n a tb« arr^emenK, ev*y column ^ nm.t t» drive, with ■ sisral of 
pebnty opposite of i(a nfJ , hbors Lo guajant ^ that shou , d ^ ^ , ^ ^ 

rhe fore** colu™. T[ the ^ ia flet d , Ven ;n ^ way> a3ymmetn(;a] mk ^ 
- B uJt :n vi,Eb1, arti** ^ the A],., neaxby rcrt ard ,reen emitter, of ^ 

-l- P.«l tltmema inwt be drlv«, by si ^als * th5 m ^ ti: po] ^ iy ^ ms , jre ^ „ ^ 
not occu.. For exarnp^ FK'i. 14 ill U(&m the politic, ttf che red, green, eml blue ernttter, 
on the Kli me ami^t in J-'JG. 6. Here, green emitter 5fa (hivm& a negative value) must 
have an ophite po j amy rhan red emitter 52b <havn* u positive ye!uc>. Tins arrang*,™* 
eliminate* " fjicW since the column line counsels on* blue emitter with r- c blue e^V.a of 
25 it* nc*t n™ neighbors Three-color pUe] elemen:. The polarities she: un the blue 
ejjjct-ers are those o: the cnhi-j] L»lsa, not Che polarities surrcrl oh the blue emitter. The 
polerity of the blur cmittei is determined by the mw that is actively addressing ths bine 
wnittfir, which is connected to Lie blue emitter of its nrst nearest neighboring three-color 
pixel element. 

Additions! samples illustrating septate dot invasion schemes by the polities cf 
r-c red, s «sn, :ind biue emitters arc fotnd in J-"iGS. 1 5 ™d 16, Both FIGS. I <i nnd 16 ai-e 
b^ed oo :i; C tmuigemem 114 tnusti.Tttd :n HG. 8 r ircluding anoiw horizoowi ammewwjrt 
(HG. 15, 1 15: rTG. 16. 314). in 1'IG. IS, red Emitter 12Ca (bavi]^ a positive value) mist be 
h1 Ljveii by signals of sa Dppoiite poJariiy diao the pt:]tr:-y of iJk ire™ emitter 122a fiiavinc a 
neamivc value). Blue euiitte: (having a ncgtUw value) must be rnven by signals of an 
oup.jLiie polarity :j:nn the polamy of thv bla emitter 132s (having a positive Vd ] ue ). R&d 
crrjtier J 24a fhsvin- a pos:".ive value.) itusi be driven by s,gnal« of an opposite polarity than 
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5 r ~ - — - 

W ^ ft- C0 W , Tn: S axemen, aj 3C . 

the Jnving the ; ed Otters mi* aild - 0 g a w „ , f P y * 

nc-BiivB valued Th. , * ^ 3 ° 6a 

a v« value,, The tm m ^ for b]a , ^ ^ ^ ^ 

..earcsi neighboring Tbrce^br pixel dement. 
■ An,-.. ^ that ilJllstTatea dot by the polaritiBs of flic 

bh, erfo. i S found m Ha 17, which i, h, Ef d o, *. a™*™** 1,4 iliustraled in ^ 
^ncluding anoftcrh™^ 364, He*, «d c^cr 170a and grtcn ^ 

-0 1 /4* fta^ ^, ve va]ues) £nd g _ =n , ncf l72a ^ ^ ^ ^ 

374, (h^ po s i L iv e VBloB! g and^n ^ 372a and , ed cmit[er „ fia ^ 
^i>»>. restively, BJ« emitte* 168a (having a positi ve V£ ; Ue ) c ,. rt be driven by ^ 
of an opposite polarity than blue emitter a68a (htvji« a native ,,; UcJ . T hi, ardent 
-< riu d^n^, flicxei- unce co]^ Jine , „ T , bhjC 5mjttei ^ ^ ^ 
d" its next newest neiahboring three-colored etemar.t, 

In l'JG. IS, flD a l Ttrna t e dot inversion scheme is iUuMiatsd with horizontal 
itr.ns^iM,^. Here, red™* 170a, I76aa,d ^ emilter3 17 , a , 174a r ., a ^ ff 
po^:vc v.j ues) mu3t h , 0riven ly £lgnaJs of 3n 0ppo£ . t= po , aWiy t ^ Mjai][v Qf J 
3u cimu^ 370,, 376fl and green emit(crs 3724| 374 , (haying ^ 
applies for hlne cm] Ue, ifiSa having & negaiive v a ; ue ) ,nd blue earner 36 K , Ch^n, , 
P0,n:vc value). Thi, a l E0 e ]i^, at6fi <■ flicltcr 5i]lce r]:e ^ lmC3 a 

H US ^tt=r wi^h the blae .mUtex of it, next ^r, st □dghbori.g dn^or^ ,J OT . 

A JO th«r e , am pl e th.t -Jj^ato, do: iri**™, by tfa. ^Utt of Ihs o ree , fiud 
3:: bl.e endlL, TS i, faanc: in FIG. 13, which jg ^ „ ^ aiiaji2em , m ^ , ^ ^ 

IV. He™, e^iner 202, ,nd SIMS e^tter 206. (h^ s po^ve valn^) , n d ,-,,n ^ 
204, wi r=d ejn; , LT , l1S5 a ,, vin , neiatWe v£ . ues) jjiust ^ d ^ ^ ^ ^ ^ ^ 
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wo i\m 1 1 12 

I'CT/l.'iJOi/tj.iijjj 

5 *^ dailies anemia*- a i 2a i-h „ 



^ue). Blue emitter 2ir.r 'hn ■ ^ d pG3itive 

An J n dividual sxj"ed n the ait unii 

Tieoh^nug thrce-co j0 r pixel dement. 

* FIG. 20, « slIEm dot h™,*, 3 cW J, with 

P-,, ™r„„) „, be d,iv cr . by Bi£na]s n , an „ polErity ^ rc , ^ 212a 

-0 e.r: lfler 210. (h-ving B negative ¥dlie with a 1Urad posItEv , Va]ue) ynd Wm ^ ^ 
0™ B a p»fc™ v f „e wi* a ato^c negative value). 3h* erf^lOe < MJMJiw 

with a s^d positive value) be driven by ^4 0 f ttn oppc , ite ^ chaj[ " Wuc 
«ci.*r 22fc (h-vins « p OS]ti vc vaioe with B ™d ^ v a)ue) . ^ ^ ^ 
and 254o m* t b, Oriv e , by „ 8rja]s uX a „ Opposj[c ^ ^ ^ ^ d ^ 

' A " m(:,ViClUa] Ekj]Ted m ^ ^ ^-te ihe pol^ fl5 <W*d n.dn, This 
aiTan8rjnej,t a,8 ° " ffic ^ ^ ^ oolttmn connect a with die 

W« ouiucr cf !:i n £X! n e,r, sl neighbors tnr^:, pixel dcn^.i. 

The th^-rolor ,:xeJ element, Borden, to ,ny of rh, Bb ovc ™, ei n:nt.,, c, be 
oper^ by ^pnpn^telv dHvi ng the indiv,^ ™. A ^ i, app]icd throl1gb cach 

^ row and col,™ dnver to each individual row J]nc ar .n ^umn At flllB poi]3lj cadl 

By ennnecdns Eh B ^u™ I ines of one bJ,e Cm it CSl - ftith th(i rolu:m ]jJLC ^ ^ b]uc 
onv:: Cr f Jum lhe ncx[ J]ca ., sl ^.^^ ^ ^ ^ _ 

ch^ n a: L :d while at SS ™ limBwiablrng a^cLC-n in ,ch imn drives. 

Wh-le the iaveniicn has bee, oesenned with «f ftTO to „ e,ccn,>^v etr.bodim.n* 
, will be und^ood by tho» ^I E ,d „ tJ lc ,- T that ™ r i MS chilIls „ lliav be made ai]d 
cqu:,,]en [E m ,v b, ,nb 5 ti tyl ed for dcme, tf th^o: without ^.0, JVo 1T1 ,co pc nf the 
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WOC2/1TI12 

CLAIMS 

I ■ Au aij'ay far a d Jap ] ay . cottpj^ 

- Pl^::y draw £nd £p]tlTS% of^,^^^. 

rii£Pt»Fd in e «rl f s h . Uute-cotor pixel e. amenta 

15 te * J P TJ f ^ ^ ^ fl ° m — «^ 

I Co " " * d ^ ~ «. .d 

^™^^^ 

f-crng coibl-, formi^ edg« P1IBlId t0 Sldes of£aiu blUe 
„ n „. a * * CTjttm ^ ^ nnia b!,c S rnir (e .r anc S vm™tririlv 

0 dlsposcd said b3ue ^ » ^ ^ - - thixd « s , ,.,e,; n said grec ; 

^ nCCQP ' " P ° rti0n af fi:SL ^ qnadrants naI r ^ LlD:cd Ly 5ilid blu£ 
c™^, *!.*dn EaM MriUen are g . :n ^ 1]y sqUlire _ s:iaped 
tacm- coders formdng edges parallel to said side, of said blus emitter; 

a paii row lines assayed with eech rid row position ir; rid array, a fi^t 
□f W .id row U,^ ct)Up]ed fQ 3frid red ^ tt£; . s ^ tfl ^ £ieeri ^. ners . n ^ 

dispoied above Sa ,d or-m of rid C oor<lin atR BJBtft m in cid, said three-color pj * c i 
dements and ccnplcd to said blue amir,™ of every even pair cf tfjmt rid timelier 
pixel clement* in rid row potior,, ar,d . second of said row cenpk;: to said :sd 
emitiwi and to S .:d £ :e, n emi ,,^ :7] 5 , :d row d j 8pMcd ^ ^ ^ rf 

*>ordin,te syrim m each of rid tinker pixel elements, a „d coupbd :o said blue 
emi;:^ ^ every odd p f .:: of adjacen; said Lhree-color p,xci elements in sa id rmv pnaticn; 
ant 

three c 0 ]u mn lines nasociRj^ *iih e au h rid column potion ii: lzig suhv, a 
first of rtd nolum, lino,, , 0 apJed to nn,c red c^LC^ and i u Ea ,d £re(ai CflL : Cers Jn rid 
.o]i.in in po.ir.nr. ci.pu.ed left of sa:d n i? ,i, of »id jwUdigaJar cry^:.-^ sys iem in e3 ,h of 
said t hv W -ccJor piwJ els.-oKs. a ^ Cj]d of sajd ,- ( , ]umj - ; 1]np5 cmpk(j [fl ^ 
«.ri ^oi^ia pmiiion di^osrd at s.id 0J i,i, of rid rffil^lsr^^ iJstem 13l c , ch of 
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3. 



■1. 



The ray tf 0, ajm whereir fach sajd ^ , jrc coupM w sa|j 
S „d SKM e!EitKr , SDd s ^ t)oe emllter h ^ ,„ , & , ;e rfa se]K[ 

5. Th: , my a cia; m ,. whaB&1 eJlch ^ c „ h;mn ^ ^ ^ ^ ^ 

ti - 11,5 ° f ^ J • ^ array is driven hy dot i,r™. 

7 - An a ™y foj a display , comprising: 

a pluraljty 0 f row po^,r-on £ iud a plurality of n C j urau pusidens; 
a Polity 0 f three-color P i*c] elexcn^ one of atf e ] ejrje ntt *s P o Ee d i« eaC r 
a' said row P o 5 it,o, s and .aid noJumn position,, e3Cri 0 f said ^ pi>cJ e ; ejJ]em3 



POnr.p rising: 



30 



a bin, eminer di SJJ0BB d at a center of a ^ d j flpffluf aT an ^ of an x y 

S - ntCJD brt * £ " W * *™4 a third, a fourth qnadrantl whs , ein Sidd ^ 
emir; en a square-shaped; 

a pair of ied emi-rn. .paced from 3ai d bJu, envrter and symmetry 
d*po«d about said blue .mitt, h sa ,d second a,d said f 0u _-* quadrant8 . whcrdn s , d red 
«™t Kre occupy a portior . of Mi , s=ct>ijd imJ ^ foU]ih n;:adj . a[i[s ^ ^ ^ 

ayjner, whersin said red e;:iiiiers are L-shapsd; 
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W-OU2/IJH2 



. nCT/t.-si,| /a ., ftu 

r ; : - 1 — » f - - - — - - - 

l«i Cf * , " E " ld r ° W P" i,Jon di ^^ below said origin of 

" 0 s C0LpJed 10 said r * d - - «™ ^ iB ;, a 

■l^sed at said cc ntei of * aid ^ in ,ach of safe fc^pw den**, aj .u a third 

c*i™ lines coup:c to s,:c Bd cmft^ and to .id ^ in Eaid ^ 
potion deposed right of S a[J easier of said s^ c in each of ,,i<l three-color pj3te ; e i 0r ™ 
wherea said afiC0Dd cc]mjm 2i nc is c^d to said ^ colurn Jjnc of a ^ 
^ neighboring said ciire^color pixel clement. 

The array of ClIih 7 s wh = reit] each Sil]d thi -, e . C[)]yr pix£] b § jw 

dircctiy:; has a spate; rrcqucix* gr^tei- than in a column dilution. 

* The array of Cta ~>, whadii each «J d three-color P ixe] deme* in a column 
djje^Li™ ha j a spatial frequeauy greater Ehnn in a row direction. 

10. The array of Ckim 7, w herein eHC h said coupled to ca ,h said red 

enrcer, said green srrJiier, and ^irl b_ L , c en:ii lC r is copied In „ ga:, of a se |.ct ^nsisior. 

^ - The array o: Claim 7 : whersm e£di said column Tins cuuplcd to each said red 
cnv::e:v «id jy e61] emiTle r ( and s?: c b.ue miner is couple] ic a ^jrce/drain L=rm:-id of £ 

select 1 rnn si slur. 
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^ PCT 'lj-SU]/2Jti:>2 

S v,„,,v W , t0 m .« sn , aer i!; S3ld f , a md ^ ^ <uefcoo> ^ 
orai?> , FM t,c„ of s « to ^ Silid thM , uadrI „ tJ 

.lH W cl M|! « n fon:^^ parallei „ ^ s|desof 6aji h| , ]e 

firs, ar,d KroilI I I0W lilK dr;vm coup]c(; , o cach _ mtor 

dcm&nts; 

' hTSt ™ l ™ ™* ]c * * ™ d foc ™ cn ver, ^ mw ^pkd 
" l ° ^ ^ ° f Said ^ «- ■* '*mh p5*el eie m e.a: S and to a fir * rftd 

e.,:tr,r an d a fat g re ,n cmfh« of S£;d fet, ^d, third, a ,d fouith thrMl ,, ^ 
ekmcncs; 

3 secnnrf row to* couple c to incf secojid i l;w line driver, said seclJrj[ j I0W |Em . 
copied »o ttjd bTlie of S£ ;d first and , ai d Sc cund pixel anc t, a 

•0 mnd red onifc ad 5 uid a e ^tLe r of«id fm second, mid, **1 fourth th^-cobr 
pi ac] elements; 

first through in,* column Uw driven celled to , a( ;h of safd rh,*,-,o] w 

pj^el elements; 

a firs. C oJ Umn l in . couple :Ci 3 ,r_ d firsr ^ Jl3jIin line dviyer> M ^ 
J hre copied to said fir,r r ec em itt ej ^d said ^ t ^: te , 0 r sBld firs[ thj;e . cobr 

pixel eJcDieflt; 
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WOuj/iJi]? 

»~»..ri;:r.r.:::rrr;; rrrr- 

■ fifth colu :r.n line rouplctf lo mid fifth . :(llumtt ljne 

. «ft column „« C0 , PW w Ku1 si „ h Mj ,„ m ]inc ^ m . . siMh ^ 

pixeJdsmcnt; 

a seven:, column Jinc coupled to said seventh cofomn Jj, c fcjvfir, said 

C ° ,Umr ' ' :ne 5m ^ d »» id e ^r,nd 5ai d .cond,re i:n of .id third a™, 

coloj-p:xeJ element; 

a ninth column line. cou F kd to said eighth column line drive, said d.th 
co.™ copied l0 ai( j ^ , ed emitler in „ said fufl tTjeen em , ncr ^ ^ ^ 
*5 th re^cobr pixel earner. t; 

a (cn-h coIujuij coupled to vuci ninth column I: ne driver, samtejrth column 
line coupled to said fira . re g emitters SJU d , eC o:;d green emitter of„id fourth three-color 
pixel clcnifjji; a;:d 

* CweIfth column linc co -Pi^ to acid tenth column line driver, said tenth 
;0 co-mu h M CO up] B d rc ..id ,eco:,d rea cjniitcr ™d said first j-reen emitter nf S ,:c fou.Hi 
three-color pixel e'emert. 

14. Trie army of Claim ] 3, whe^in said is driven by dot hiv=j S j 0J .. 

3 " ,Sl Thc ana >' uf aaim J 3 = ei ;ch Finid raw Tine e^pi^ [y e , ch sa - d red 

eniuc, said 3[{:un WTimer . ^ SEid bJue eiJ]UlerjE Wup]ed l(J a ^ of & sc]k( 
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rcr/usoitzmz 



10 ta, ■ il " a ^ rfa ™ 13 > fai ^--.^ an o tilerWue[ 
1U three color pixel element 



-iner in each said 
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18- ^^^^otorpix^d^^^. 

to* , ua j c sy5,ea having 2 ^ * ««■*■ ■ «* - « 

«L H S " f b, 7 mtter Md «— — • ». ^,ftr 

!> ' d *"**> ** - ™ «*» . P^on !K0nd 

^ " °' »™ ^ *™ «* bluo emitlel . anfi synmeUcally 

Aqmd *«, ,« Huc emitta . in said j, a]]d ^ ^ Huadt ^ where . n ^ 

nmncn ™,„ r a ponior, „, sajd rinl ami S;i(d (hird ^ ^ ^ ^ 

emBer, whereir. ssic jroen emitters are T.-shaped 

. . . f ™ a,:d !K0I,d ,w '">= coupled to each of said 1hr :e -color pkel 

elements; 

a firsi w Jinc coupled ;o Si iid tost t<w hnc tew, said fet row ccupled 
to £& i<] blo« oniiicr of ^d thhd md rid fomlh ita^olw pixel & ] ern ,n, and to a fei red 
emitter and a fi„, ^ rccn emiUer of ^ ^ ^ ^ ^ 

elements; 

jC ' a second iow Tins coupled to said second row Ii nc dxivsr. said second row hne 

co^jed U, s *d b] U£ emiiirj of sa iJ f nS t and said .econd ih re «]«r p^Xcl taf ,nd to a 
second re d cmitlcr £ £c;C[ id grecz emiiicr of .aid first, EGC o5id ? third, snd f w .- lt r}l , se . 

- r irs: tlireiush icnth column line dnv=r5 coupled to eari: of ££ jd :Jj: C(J -coIor 

35 pjxel ClefnrDts: 
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PCT/USlil,'T3XU2 

, " CdU ™ h ™ Z ™ p]ed 10 ™ d line driver „=d f rt i 

coupled to , KS seuond red cmilt . r 
pisel eterant; 6 ° f M,d fM """-color 

[hrcc-coici pixel element; 

a a* «(«, , in , e„ u?1 ed „ Ia ,d flfth M , um , , me ^ nft6 

.„ " CMPW i0 "* bta -*« fourth tae-cotor^ej ^ 

pixdcleiiitjm; 

- «v«ilh cdunu, line ccm^ed to sdd »v«ith ^lumn line drivr Sfl]d S - Vcn „ 
column in, ccupJed :o «u fh« ^ SwiJttr tod * a M ^ ^ em:«cr of ^ ihird ^ 
color p] ne] c'ertjen:; 

a ninth - t 0011[>li:d - 0 „ i(J |i])e ^ ^ 

colunn, fc. co a? ,ed ,c sai d W o„d re, «, Kd &s , ^ „ f ^ ^ ^ 

coJorpixd el e- wit; 

« t=n« eoI umr . c ™ plt!i ro aid „ inlh co ., ]mii ^ dnv& said ^ 

•™ " UPM 10 "* " ri! e ™ e "™ 1 »* 8™" «i«r.t ^ fo, ttlh ,W„ Ior 

pixel el errant; and 

. Iwolfth col,™ n„ c roup]e(: „ „ id tchmo . :e . r . veii rert . 

« ~«* - «* *• fi» r»» or Sai d foortn 

'"iree<cJoj" jij.iie] element 
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The flimy of CJaim J R, wilcrdu s^jd aiiay is rfriven 



by dot jr,ver?ifMi. 
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w 0 Win 12 

^- The j™, of CJaim 1*. iac± Said rn „ „ 

^ t0 a °f £ scJecr transistor. 
3 1 1 The air *y or" HainU t what- ™rb * ^ - 



15 , 23. A ^*rp[«cl;le,„ s mte a rt Sp l ay ,c 0mpns i n6 . 
«Hl«n in e lmtter „ f tupi:s 2aa S3j([ ^ 

<* . green occupiM . nght ^.^ po . ygoii . i said f . b ^ ^ 

wherein , t ™ 0 CJnitB1 . , M , ^ ^ ^ 

row nd.ad ania™,™ . dH,^^ ta said SKMdpiM ; rcw . £nd 

whe^i- . tlx, en&er occupfe, , center polyp* i„ s2id flret 

*nd*Bid second pixel 1-ow.b. 

^ 24- thr,«nl<* pi«] teni of rj,:, u 23, WrWIBin Ba j d emitier 

° CCUP ' eS kft Ul1 "-^ ° CJ ^ [I - «« *" F«J «w and .id xcd ™a rapies said 

^--^a poly &3 , sa] "d te(aHld pi>;e , rnw and sajd recn enijttex occTjp . eH ^ ^ ]]Ti . t _ 
area pdygon m aaic sccouil pjxc] row . 

30 

25. Thcihree.^lorpi.e] dei.r«i of Claim 23, whsiLTn^ffidc^pcJ^i,,. 
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20. The threes,* pixd of Claim 23, w^rein said Un if-ar Ca pol v^on is a 

reciangfe. 
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w 'reri to^ er , i3t Jnd said secma pixel rou , s ^ 

. 0 ^ AlJ£rrfl > ,f0l -^'sp] a y J „:- ;;pris ; ng; 

a plurality of iLTay row pesitio™ a p^t* - „. 

i « t - 01 cohl ™ Potions; 

i f . f ' ri ' EKnnS p,xe!l0WS ' - ™ **** 

: ; 7— -po teon ^„ a ,, cn , ; , =roc=D :i:; 

r " ^ ~ ' «~< «,o P , s a r , s „, ,, t ^ 

£T 71 r " * Kd e ™ er • — ***** - 

= ,c , allJ whK ,, n , biw 5mi „ er ^ . _ ^ ^ ln bcl]] stjd 
-U ar rf ? am i «■ on d pixBl nws ; 

P . y of . * P:UrSlity ° f W "~ «* ~> - «w p*. i„ sa ld 0 , Ey , . 

■n ..id Am „„, , ow ,„d ,„ saW ?ree „ wjtlcrs ;„ said f . si pjxef ^ ^ cach o , 
c,„ p„el den™,., in my rTO p , s , [io ,, wll2rei „ ssid fet rf ^ ^ ^ . 
,5 H> arf N« rt*. to M ft, P r„J .,„ of eve,v ev,„ of ldjarait M , 

p:«I =ler.eo K . end , £ecmi of s „ id iia£3 cout)r=<1 tc ^ b)ue emincr ^ . ^ 
5*el row, ,0 Si ,id rec cr.i,,,:,, ,„ saili plld I0Wi ;0 5a . d ^ ^.^ ^ 

_ w- a ,„ !llt) Eecmd Clf sajd „ , M „ CK];]td w Si[id , |ue ^ . n sajd sKmd mw ^ 
1.) t »=.T od J pajI of said elemsms . 

. pl^lic, of cote ,« s „, i: , cach 5a|d tujum| pcs . tiDT; s fci o . 

^ c„,u m n ta« coupkd .0 ,,ic rer : Md ■„ ellli!IC , fe SMd co]um . ; 

^ : .o, ^ J* «f bi„e e=Jras ^ „- saii lhree toJdJ p , xs: c|alj(:nls , 

, , SKCnti " ,0 "" » «« H - i» "M d, .posed a 

,.. ,erd eee,,, „f sauare iT1 efc:i Qf ^ ^ ^ _ ^ ^ ^ 

-ep.ed w 55id rrd ^ jt ,„ 5 1]]d |0 i1(£ fiit ^ . n =3 . d cotem] dj ^ d 

' Ol !a :d blue r.™ m ., ::1 SSM cf said dm;M „,„ r p;Mj ^ ^ 
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5 I _ PC IVU^ii/23W£»2 



j- 1 x " 1,0111 cnrec-colo 



f"n>f.nc in a row 

10 



jjuu unce- 



■tion. 



31. ^^ofa™^^^^,^.,.^ 

rrr* !2id srcin *** ™ d M u ™^ » < * . 

select transjsior. 

33. The amy o: Claim 28, wherein said amy is driven by to inversion. 



-area 



34. Hie array of Claim 28, wherein said giztn emitter tuples sa Jd left unit- _ 
polygon in SaJ d fet d* e l , 0 w md SS ,d red emitter o^piw said right unities polygon 
25 said first pi^d iow; anc ivhercin «rid red eirnue, occupies Stl id lc* unit-me. j;[)] v. 0il ^ Bmd 
second pixel row and aid fitB «i emitter o tcup ie 3 yLU 'd riPhi unii-arca polygon id £3 id second 
pixel row. 



30 



35- The way of Claim 28, where;:) saJ d uni L-area polygon is a square. 

The airyy of Cairn 23, wh-jein s aid im-area polygon is s rectangle. 

37. The array of Claim 28, ftliercin safd biuc cnjtters wcujjyi:: £ a-iici cer.lei imit- 
ai-es. pojvgon in both said first an,] s^unc pixel rows we W ;™d together. 

3*. All ait£y of thrc;-colot pixel elements, composing; 



29 
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WO 021/1 1 1 T2 

10 =mi ll5roKupi6s t lcf , . P ;;™ 5 ^ f '»^ I™» 'w, w „ OTin a g rM „ 

tals; first f,nd sccund iow iinc ^ » «* ■* pi-i 

" tol _ " ::r " • « f ™ — ^ driver, s «ic te ™ Iu « CO u P , e d ' 
r™ d,™-,, tenSl colum „ ^ ^ cciipled [o ^ ^ ^ ^ 



elements; 



a first colo™ li M C0UI >!^ lc ss id M!uEn ijlJC ^m, Beid f]rst C(jlumr] 

PHc row of Mid f^, ^ CDlor pixc , dcjnem . 

S ^ood col,™ J™ UL , upIed md SSOOIUJ toJunin , me ^ ^ , ^ 

' 1C 10 b - «< - ^ «««*. pixel , terrjCnt to a, 

C1£hCh *•«""*" of said third threc-c^px,,] ele™-, 

a thin, cohnnn ,i,e copied to ^ rfed t*« d™, Sfiid f , ird Cu ; uira] 
h~ =c^ :o toid red ^ in ..id second p,* ^ .d .id E re cn ernin ,: „ s * d first 
?ixcl ruw 0 f said flrsi Uu^-coldr jaxsl el cn . cnL; 

« fourth uri™ line , oupl , d I0 SjJi , ^ ^ ^ ^ ^ 

C ° lU 7 C0:,f3ed " Mid " d ^ « P-l iow «,d said ^ ^ i. Sfljd 

^,,d pi** row of Kid ^ond fii^cdurpixd etem: 



30 
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VV(Ht2/J]jT2 



20 



25 



30 



5 ^C7,|TSf>l/2JS V ; 

ier in said second 

a r^Ifth cofc™ line coi^d w Eaid temh CoJujnn ^ ^ ^ ^ 

"2- " r :Cd /° S " ^ ^ " ^ S6C0nd ^ - B " d « ^tter in 
■ad fm. F>»1 ™* of sdd fourth three-color pixel elcnusnL 

39. Trie- array of Clahu 38, wherein szid any is driven fcy doc -[nvercion, 

40. The array of ClEi^ , ton each aa]d row ,. ^ Loup]e . ^ ^ ^ ^ . 
Hmtw, 5md g,-e, rl ^ttcr, «aid b Juc cnto I, copied to a gate of a .elect tm nsjStur . 

41 ■ T,c ajTa y of aa ira 3 8f w^j, ea , h sa:ci :cJ Uinjl Ih* COUp)ed to ea , h 5aid red ' 

em,rttr ' 5aid ^ and - ld ^ * coupled io a terminal of a 

select ti-ansii'.or. 



<"-«™i*«iu>S£;d nmtfi column :i n cd, 

1,r C ™ plEd 10 ^ Pterin said fim p] -,, ; _ ow Pajd 

oixet mw M .n-j 4- u . [ jiLld 5'* cn ei ™t»r said s«D:jd 

pi«l row of 3B]d tourf, thme-cnlor pke: ei^nf; and 



42. T,c auay of Conn 38, wh*** S£ id g«c„ e^itcr u , CU pi Ci aaj d left im ^. £rea 
poly g&rj fr said tllil ruw anrt sa]d red ^ cfic ^ ^ ^ ^ ^ ^ ^ ^ 

J- fi«t rnw; ,rd w^Jn aid red ^ upj0S said Mt jn sa]d ^.^ ^ 

^nd g,-e e;j ^ lier oc.p^ !& i d xi^h t unj;-^ poJy^n in ^d liist m , 
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iylE. 



^ T?:e mTav of C'aim jfj whe ■ 

Ma seca *i rows arc wired loges^. 

fi* and SMnd fi , el 10WJ , esch ^ „ inc] „ d . um , E 

; r -r ys ™ ,n !aid fiist ** ^ ^ 1 *™ «— «*« , ^ 

P.d ,ow , rcd ^ ^ . riyht uni,™ polygon „ 
™, „.„ ^ . blue ^ boh DJii , aIM 00lvsors ^ 

tirst and saic second pixel rows; 

■ Anility of row line abated with each uid row pMi[1 on i n ,,id may a 
- or said line, coupled » ^ d Mie ejra - f ^ to ^ red ^ ^ ^ ^ 

"nto in ifl id first pi.rt ™, b o: a*! ftic^ p* e] elM in rid amy row 
Potion, wherdn s.i, £ nl of said J0W ^ ^ ^ tQ ^ ^ ^ rf ^ ^ 
P-r of ,, :d du «^ olar ?lXd eJftne , rji ffld a £e£0nd Qf sa . d ^ ^ . ^ 

^ -id clw B ™„ ttl lo Bti d red emit^ *,<■ , 0 i£jid g] , eil emirte. in „ ]d „ Cond ^ TQW , t 
* ^ of ^ t ;-,e c .c3lo, pixel .Je^ h sa ic an ay row p***. whejeill ^ d s , cond of ^ 

u^pW WSa MM UB c u ,fi lB i S of every odd pur of ^ fl(!enr Siid t , : , wkpiB] 
^lemc^ts; and 

a plnndicy of ,03am, lin^ n^c^d *it h each 3£: d , r , Jlinm in 3fl]d 

an-av, a rir 5l of „iri ooJunu, lines coupJcri l3 ^ Jcd gnj^ and t0 stjd ^ r ^ 
^ »iU -01,™ ? n,-,,n di,,^ left of f , id bJue WJMf jn ,,,, flf sjjjd ^ ^ 

' "" nd ° 7 ' ^ '» "aid biue ^iuer i, s.d cohio, p™M M 

>n ^ 0, ?a ,atlir«-Lt:]ariri«| to™.. aju l a third rf»id column li r « coupled io S3 Jdi«l 
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17. The ar 1£ j 0 f aaim 4Si ^ , 

48. Th, Ma v 0 fcia,o 1 46, wh:;rel „ MtilSi , i[ , 

" 1 g " C ' fl,m * *" «*" » - - «- 

«. eree „ emMr , 2n „ sajd btoe „ coupled t0 a mattdm ^ 

55. The m> - of Cto 46, .h^ Kch slla colunm ljnt ^ , o ek]] £a . d ^ 
.aw. td S r-. a «, S2ii Hw elnitt „ is coupM ;0 , ^ a 

selecf rrar.sjstor. 

31. The array of (fc 46. whert*, said ^ J( flliv[:7] by dot 

. ^ pc^oa ix, said first pkei w ,nd red e^ter 5aid n „ ht UniM ^ polyguJ! jn 

*con« pixel row a* s , jd ^ emitter 0CCUD1C£ ^ ^ ^ ^ ^ 

pixsl row. 

JO 53 . The of Claim 46, wherein tmid unit area polypi i. a square. 

54. The array r,F Claim 46, where:, said .inito p y ]yLc a is a rc^lc. 

55 . An airav o] three-color pixel dements, cQinprisin 2 : 

an trray row wvnprsii* f^,, sec£H - A lhil . d _ fourth t|LSt>wior ^ 
e «* th^-colur r i, e[ e]e ™ r1 , oniJJiisijJg fJr5T and ^ ^ ^ ^ ^ 
row fcdGdina th™ urtt-s™, pcl M on S ,ta:r. un ,r*:t,r occupy cac h Eaid ui.it.ore. ' 
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PCT/L'.SfJi.'jJhjn 

1 -'■-•< row; w; WinagreBn 



10 



pixel elements; 



T™*" ' !ifl u " *- ™ 

1,1,11 *»— ° «« ~«d Pixd ro»; «, w .w,„ a ■ a 

barhrr-n^riYT,- -^igle bine rmjLier o^cueup, 

^^»jH-y««»ta S *ii fa ,«a Bddjetolldllixelroiw . 

*« Rrf second Iw linB Wv£1 , ^ ^ of ^ ^ 

» « b-e Jh'"' T T COUP ' 3d 10 - ** »" C «* *» coup,. 

U ««K-«lm- pixel dsmems; 

asecond nr™ irae c„„pl e<1 10 ^ MOTnd , w ^ ^ ^ ^ 

10 ^ " mtoS ^ ** SM °" d *- "™ - » 

«* red a , d sa;d M m , tt;r .„ ^ 6Kmd pH= , _ o . 

.yunh thnsf-cojoi pixel dements; 

fi'* ^ueh :enth column fine dnvers cuupled to ,,ch u f saiU (hree<orw 

» flr» column In. coupled lo said fi^i column ;:,e driver, said fii* cofo-in 

,W ;^ lBd l ° ™ - and ,,d peen emitter in ^ S eco„d 

pix;J jow o; said nnt thrawdor pi*el element; 

3 s=cond co^mr, jkc ;oup] ? d id said S rr 0n d c y ] unw Hne d7ivfrj S£ . c iCW]lfl 
«dunin Ime cou^d ,o .aid blu s e^L* of said fi, st pixel , ]m ^ [Q w 

«ghM coJu=ii Ime , OUple c s ,id Wuc emitter of SiL id ,hirf tto^olnr pod ^ nent ; 

a :;m-d „ JlJJIjn liM C[J , pJed lc sa]d t]lJld , . ^ ^ ^ ^ 

J>« -Pled Co (Hid r , d ejJ , Uei . iB £dd iecond phd mv ^ ^ s]e£n ^ ^ ^ 

VJ^i row of S£ id first three .oJorpixsl dsmcr.t: 

* fourth c.l.r.m line cou P : ed T0 ,aic f^rth column line d™,. said ;jJurth 
colu^ 1^ coupled t o red ^u W J* said fix, pixel ar ,d said 5 ^ ^^cr m said 
seennd pi^j rcw of sat] second ihree-color pi^l p^i^nt: 

a fifth colL-xi, line coupled u, j L * lh crf„ jmi I ine , rfver . M-U nfth 
l=nr ca.pkd t0 5flid bl„ = e^ Llef of ,^ mttnd ^ ^ ^ [3 ^ 

co>u^ bna couple 10 5 ,id bfus cmitw rf stid fourth il ire,- colored riemrat . 



34 
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fiiw p^i x ™ of wa, thrte-enf,-,, ,- em , M E " ^ 

* The "™ y " Cisim « «M «V U <Um by do, i™.™, 

57. amy „f C , 3im 55, wfcelcin eflch sa . d „ w ]Jnc w ck]i 

„ ' SE ' d - MiU *• — * to a gate rf« ^ ^ " 

58. The »n- E y of Cbb, 55. wh™, ^ sajd Mllmi , ;„„ CDUp)ed ., ^ ^ ^ 
Select r-Enastor. 

Pcl«» ... fi,, PI1C| w £nd saiJ red c: , to ompics ^ uBji ^ 

sad p«, £nd „. hErdn said , cd ^ ^ ^ fefi un]i mi fc £aM 

*7 pnel * nd " M ^ •* *» «*- .o' sai d ^ 



ana? of Claim 55, w]lerein aid po] ,. £0n js a ^ 
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w 0 1*2/1 J j 12 



5 



mvi'siiifljwa 

«■ w„ ofaaini 5 , ^.^^^^^ 

«- An E,--y faI s cBsplBy, co-p^. 

a Polity of ™» liae, aKOKalca ^ ^ ^ ^ 
wherein . fim „f 5aid row Kne , JS raupM )o il( sa , d ^ ^ 

™~ , said t,^ m ^ M ^ ^ lh _,^ o] ^ ;:! - ssjd 

>™ lowposi[inn Jnd „ j said rcd a „ d ^ ^ 51B]tleri 1m ^ ^ ^ 

of «,d raw ;,„« j, ^ ,o b!w ^ „r„, 0 . odd pair of adjarer , S£id 

pixel elements; 

wbereiE E «oo„d of sa: c row li oes is couplca to all »id red a „ d s£ id -rcen 
-J «a ro* p„ si , lm and lo alj iiajd «d »d said |rem emi!to in ^ firs: w or 

r ot s: " d rmv is ""p' 1 " 1 *° mm •** «*■» - «** e «„ * aaiDCe ., said 

lliree-colc-Tpixt] slcmems; ,ind 

_ * Pjur4jily ° fcc,Junm Iin£S Wtb epeh col,.^ position in «d 



3e 
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WO IC/JJU2 

fCT/LSlJl/jj Sw 

« „ jet; r*-* fi ™' m **• f - nd - *- «*- i. 
<o ,,; z n " :::::: Mi ; r- pMitiuB in * - 
>™ -»rr 

1 , ^ " Cll ' ,K * **** "* - ~ » ** -„ 

.,.„ * aaim *"* -* - «*- -™ «*W » s« red 

select Iransistor. 

6'. TV. ,™, U f c, a ;n, 62, wtodn rtln, ilvell by do! inversiffl] 

«• -m «v of CW* ,2, wto* said s « eil CC£ , pi „ ^ w , mta 

, * ,n ^ .« ™ 3 „ d Mid Jed ^ piK S£ld nEh[ „_ :::41 
- p * ™, Md ^ £a - d , cd S21d !£ , ^ ln ^ 



25 
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WO «2/TJ1ii 

5 ©. Tf. array of n** 62 , wflen:in |li(J um , ar&a pQ|y _ oi] . s a ^ 



The array of Claim 62, w ]^ n said uu, t -area P , ly , 0 , ]5 a u:ctaT) ^ 



7T. 



10 



An fcrray of threes oi or pixel elects, comprising: 

a Polity of a^y row, mi £ pMry of ^ cc]ujnjit ^ 

M d^nts, said ihr^cJc* ^ e JeJnem cornpnsi^ f irs[ ^ S£toud pixd 

each pi,el ,o, incJudi^ three unit-area pofygons, ^re:n an emitter 0C cu pieE e ,ch 

Sa ' d U ° 1C p0lySU ' ] " a ™» «*» <*^c s « toft uni™ polv^n « said first 

Fixd n, W and a .reen emitter oc^ies , nght rai , arc5 [Jo]> . gC3J ]n ^ tat ^ ^ 

"he™ * 8reen emitter occurs a 1efi uni^a poly,, n * &a id m i pixd row and a red 
emjUBT occupte a nghi unh-aiea polygon said second pixel row; Elld wherein * sit] , ]c htu. 
e:ratter or^pica l, Lh center unit-area polygons in said first ^ said SC c 0Jld pj , e ] ^ 

wherein ad;ac=r,r Womal pairs c f Smd thxcr^olor pixel el^enrs arc 
vertical Fy offset :rom one another by one pixel row; 

fc« *nd MRC nd now Jine drivers coupled to each of said thmc-color pixel 



elements ; 



n ?ust now line coupled to ™id first row ]j ne driver, where-" said first row lire 
h coupled i ft all sajd red aild said ^ cnij(to . 4 ;n Efl;d &st p fcw rf ^ ^ d ^ ^ 

said thre=-color P i«! elements in eaeh said znay n>w pos:;:on and to all S£ld jcd and said 
green emitters i ji sdd second ph.; ,™ of „c!l eve.- pair of said tlv,e-^lov pi*d Yemenis in 
each md array row position, wherein said tlrs; of yuid row lines is coupled to said blue 
esrJ tiers of every odd pair nf ?.dja«,it said three-color pi w ] elements; 

a second row ;. c co -p]^ rc M :n sc . corld ^ Ljlc Jriver .^ ie , HT] said £ccojid 
iow line is cou.led to ,11 sa id red and sa,d green .nLrtrr* i„ sai d SE . ctmd piKC , row of each 
i>cd pair of .aid tfee^color puel ejomenii i„ each S31 d anay m*- position and to all S ^ ,«J 
and M id gr.cn emitters in Ba Jd first piscl row of c acJ, even pair r>f said fee-cobr pd»] 
element, in e3c h said array row posiiion, wherdn ^id first of said row Jincs ] a ^uplcd to 
said Hue cmidtrx of every even pan or adf^-cm ££ id three color pixel elements; ^r.d 

Jirsi uro -h t^nrh ccJmHa line drivers coupled to each of said three-color 

pixel c.lcmcoli; 



3S 
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>vo via mi 
^ ray columns; 

. «ond co!^, line cotF]cd „ saiJ SCM]id ]jre said S „ Dnd 

tf,re "' colDr P lxel *™>t in „n « g ;,ft ,rf s i d SE . sy ^lito: 

aWrdcolu ™ li '-«^^»<>^to d o 1) : am „ ]lneilliv5r , aidlhlrd 

array columns; 

» sfc^ctan,™,^ (0S aid (o„ rth col™ line ftomh . 

ro unh of iaid array c olumn s ; 

■ Wth <oJu,„n line co„ p]s d to said fifth column driver, £a id nfrh col™ 
J>« coupled to *Jj enter emirt™ of eve,, sa id m:,e-cnTor p^l ck]]]era in ft fifth of £aid 
array co]™.. and to a, eWntl, , oIumn line tnupted lo a]1 ^ rf ^ ^ 

three-oolar plate] slcn^r i n 3n d™ih of said tnzy tnbmiis; 

a sixth column line coup led to said sixth column line driver, said mui cojunui 
"« copied to all ri.ht-most emiita of ev« y sa id three-color pi*=l el™ :r. a sixth of 
scid siTav tolujnns; 

2 "' & seveinth C0:Lmn ^ c ° u Pkd to wid seventh column line driver, said seventh 

column Une coupled to all ] e ft-, zc « emitter, nf every sa;d IW color pixel tent in a 
Seventh of 3 aid array cobrsns; 

a j-jiitli column L'ije coupled to said eielill] column line driver said airilh 
column line cauulsd ,o all rlght-mc*! e=i tiers of ev.ry said tmee-^lcr pi^el element ]n a 
30 n :n f n of iii ci ai ray J umns ; 

a tentl) column lir* coupled u> said ninth column line driver, said tenth column 
line coup]* to aS Mt-mosl emiti™ of every said iWcnlor pixel element It, , fe*th .aid 
a:i;iy columns; and 

a twelfth column line coupled to said tenth colurin line driver, said twelfth 
X COlutnr, Tin- COnp Ied to a] ] right-rr.csr r.nxt'crs of C v Ci v said ihree-COOr p,«] clemejit ::j a 
rwc.ifth or sa:c auay tolumrsE. 
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WO 92/] mi 



The an-flv of Pk ; >- v; n.i-,^ ■ 



iti version. 



10 



■ - ^ E „ d Eajd , ]1]e ^ „ C011plcd lc t gMe of a SE]cct ^ 

11 a .'"r; p " d ™" and r=fl e,ni,iw KcuniK Mij **< » 

«* a* p, .1 row; « wllrata Mid red em -, leI ^ Ha ^ 

" The ^^fO«m71.xvh CT <an^d U ni,. i , rei :p 0 ,v S0 „i !! , 4<31J1 . s . 

77. Th= tM v of Claim 71, wh e , eil , rid mi,-,™ pI) ,, g „ n is , ..^^ 

78. A »>«''^ofd„™ sotllrM . cc , wpr:: , ete , ;jEMioad . spkj . (o:iipns . i6 

«"*, c, , «,„«, ^ « - c, ei , of, X, V S y,cm M . 

a „( . fcu „i , uadraII , , Ml=rnm saM b]us em;!er fj a ^ of re . 

j. M ««d «d «■„ ro-a „o,™, said rrf ^ jttBS 0KBDf , 

"•' ""' ! ' :Md 1 "" ^ fOUrth ™*« «= ~*M I* »K U« «*»,. ,,o,™ ,od 

P«-e! ,o ,i deE of sai „ bl« «„. atld . ]M , 0 , ?1 „„ 5:: ,, lci5 vccd ^ fi<iat t3ifl u m 
a,>d S vm™«o a ]I y disced Mae emit ,,, ,„ 5jW fifs; Md said (| ^ 

, ; ; a d ia r, !5 . wflcrci „ sajd peffl e!ni , t „ Kcu(jy f ^ a , sajj Md ^.^ ^ 

- bv „,d H „ , TJrlCT . , h ^„ ^ sree „ rTj , |crs „ generE]]v m 

cm:::!::; a]?cl 



25 
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WO 13/1 1] J2 

PCJ7l'H>J/23jJS2 

d " Vir:S SaiJ bille tmitt "r. said red emitter* ™a 
bJue c^tte, 0 ' g, id lhw T . , ld ^ 

M ■ i „ ^ * » * M™ cnit.er of , 

Of . ' ^ ^ 3 «» ^ ^Pol « , 

w-.lsr of a squa-c disposed n ai ori >in of an Y V r 

«-M^m*« «« H. «** , sa,d n,, and „ a , (l lhii , q „ afcms , ^ 
MJ " l6rl ° CC " W * f m,Cn °' " id *" a " d •« « Mtftf by 

20 .,„ * iVinS **• *» ■* »* -*»■. - S «id tmn tthtt* M 

rarest Ed =hbm-in g tlu^-coJorpfxeJ element. 

80. a method of dnvko a three-color pad Bjomem to t tu ^ s5l]g; 

proven, a tUretHcoJcr pixel den™ compd^ £rBt Sll j eec0nd pi J rows 

Wh P " eJ ijldUd[:1 ^ ^ PO^. wherein » OCCUpie , ca , h S£id 

unn-area po^btb. wher* a red ^ ,^ pieE n Tcfr poJygon jp ^ ^.^ 

re- and a , r?cri 5mJtler 0c ,, pics 3 uni[ amjj Ea . d ^ ^ ^ a ^ 

erccn cn.„i„ «cupl« « Jefi poiy^n 3 n «d md p i xc] w ^ a r , d einJ[tEr 

- J occupies a right unn-^ p , ]ygon in Mi<J Sccc . jld pjxd joWj ^ ^ j ^ bju& ^.^^ 
, „ a , 6nTi;r l]ni[ ., ; , a vo]ym Jn hcth 3a . d first a ^ d ^ ^ 

driving sa ; d bjM L , TJt[erSj ^ 6 red 5mitTcrfi sa . d ^^^.^ 
«d blue ,™er, of sflid thrre . cdor pjxel e w rs coLiplecl a pw Qf ^. f£rs ^ ^ 
next nearest nei-hborin- thrr^oJor pud eJemen' 

35 

HI. T he m«h«f of dai, &0= whci , jr Iaid gf „ n t)CCUpj:! sajd ^ ^ 

. ™ P«ly Su „ in airt f,«, F = W i row an d S a lri «d rajillsr c , ccl:pjes said ^ U(ljMa pdy ^ 



41 
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U'O »2,'MIi? 

PC J.'t:S«l/2JSS3 

5 JD -M Jte Pi ,,j a ,„, ^ S1 , draf ^ ^ 

«• , te e.d« pi „., eJ HK „: ln co ^ 

"* * emMf « — • - »M to pi* £ , ^ , llt! -l . 

B.- OKUpjc! . «, oni , arM ^ - sajd s;cond _ ^ 

o™». bo* u„i,- MD roly4011s in SM fim ^ ^ ^ piKj ^ 

nwsit neiehtaiir.g three-snlor pLic! elemat. 

20 » The or claim 82. ^ „,„ pcct1 ra;:;M ^ fcft 

"~ " d ™ " M ™ - rid tf* 

« -id fir,, Pi xci ,ow; rad ,,hae„ saiJ « d em; ,,. r ^ ^ lefl „„,.„„ . juJwr lr 

" - SK °" d riX= ' - W ,Eid «— 4* «, P oK,cn i» , W 

second pixsi row. 
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